We depart from the fact that in Europe, unlike the leverage ratio, risk-based capital ratios are formally under capital regulation with specified minimum thresholds to be respected. Building on this difference, we study their comparative persistence and convergence. For this purpose, we borrow the graphical analysis of Lemmon et al. (2008) and use the empirical partial adjustment model. Overall, consistent with the findings from the corporate finance literature, we find that bank capital structure is quite stable over long periods of time: banks that have high (low) capital ratios tend to remain as such for over eight years. Nevertheless, we find that even though all future capital ratios are influenced by initial capital ratios, this influence seems comparatively more relevant for the non risk-based (or leverage) capital ratio highlighting its high persistent phenomenon. Our findings also point to the role played by market participants in the trend and the relative rapid convergence of the risk-adjusted capital ratios compare to the simple leverage ratio. Our results are thus broadly supportive of recent policy initiatives that aim to strengthen the bank capital regulation by introducing a minimum leverage ratio and by simultaneously improving market discipline.
I. Introduction
In a recent paper, Lemmon, Roberts and Zender (2008) (LRZ for short thereafter) study the persistence and the cross-section of capital structure in corporate firms. They mainly show that corporate leverage ratios exhibit a significant amount of convergence over time;
firms with relatively high (low) leverage tend to move toward more moderate levels of leverage. However, they also show that despite this convergence, leverage ratios are remarkably stable over time; firms with relatively high (low) leverage tend to maintain relatively high (low) leverage for over twenty years. Therefore, leverage ratios are characterized by both a transitory and a permanent component. They also found that the majority of variation in corporate capital structure is time-invariant and that much of this variation is unaccounted for by existing empirical specifications. Hence, the main implication of their results is the fact that the static pooled OLS regressions are inadequate and they pleaded for a model that takes into account those individual fixed effects. The first aim of our paper is thus to investigate the extent to which these observations from non financial firms apply to banks. Even though to our knowledge this paper is the first to analyse this issue in the banking case, the approach of taking insights from corporate literature or comparing financial with non financial firms is not new. We can trace back this approach to Miller The closest paper to ours is Gropp and Heider (2010) (GH thereafter) who study to what extent corporate capital structure determinants explain bank capital structure using the large publicly traded banks in US and Europe 2 . They established important similarities between banks' and nonfinancial firms' capital structure and hence conclude on the second order importance that capital regulation plays in determining the bank capital structure. This comparative approach adopted in GH's paper in order to investigate the role played by the capital regulation (Basel accords) in the bank capital structure is informative and yet suffers from a key drawback in our view. Although they refer to the tier1 capital ratio in the sixth section (table XII) , they mainly focus on the banking leverage whereas in Europe there is no formal capital regulation applied to this ratio (as opposed to the US case where the PCA sets formal limits to the leverage). Therefore, the second aim of our paper seeks to fill this gap by systematically comparing the bank leverage with risk-adjusted capital ratios to uncover their differences and hence infer the role of capital regulation if any 3 . This investigation is interesting because, beyond re-instating the role played by the minimum regulatory capital, our results could help us to conjecture the potential trend of the leverage ratio once it is introduced in the bank capital regulation.
The rest of the paper is organized as follows: section II details the data and the graphical analysis. Section III outlines the econometric approach adopted to conduct our empirical analysis. Section IV presents the results. Section V details the different robustness checks that we undertake and section VI concludes the paper.
II. Data and Graphical analysis
Contrary to LRZ who considered a time period of 39 years (from 1965 to 2003) , we use a rather shorter time period of 15 years (from 1992 to 2006). We recall that our main aim is to empirically compare regulated and unregulated (leverage) capital ratios in Europe. Therefore, we consider the period corresponding to the Basel I accords which forced banks to satisfy a regulatory minimum capital ratio of 8%. The year 2006 is chosen as the end of our time period to avoid any impact of regulatory modifications on our results 4 .
Bankscope Fitch IBCA reported balance sheets and income statements for 1985 commercial banks for the 16 European countries considered in this paper. Among these 1985 commercial banks the information on the total capital ratio 5 was missing for 1219 banks.
Moreover, looking at the distribution of this ratio, 24 other banks were considered as outliers.
Hence, we ended up with the final sample of 742 commercial banks over the period [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . All our data come from Bankscope except for the real GDP series which were retrieved from Datastream. Appendix A presents the distribution of banks by country. Appendix B details several tests conducted to probe the stationarity of our data.
3 Two other main differences between GH and our paper can be highlighted: the first is the particular emphasis we attach to the role played by bank specific variables on both the leverage and the risk-adjusted capital ratios (see Section III for details). Secondly, we develop a graphical analysis which is very important as it gives us first hand evidence on bank capital structure and portrays its transitory and permanent nature. 4 Since 2007 banks shifted to Basel II and currently there are discussions to include the leverage ratio (among other things) in the capital regulation menu (Basel III). 5 The total capital ratio is one of our three dependent variables (see Section III for details).
In this section we develop the method borrowed from LRZ. We investigate graphically how the initial capital ratios influence the future capital ratios by looking at the evolution of bank leverage, tier1 and total risk-based capital ratios for our cross section of banks. This graphical approach is well-suited to visualize the comparative persistence and convergence of the different bank capital ratios considered in this study. It allows us to basically understand how both the regulated and the non regulated capital ratios evolve through time and the impact of initial capital ratio on the future capital ratio.
- Figure 1 about here-
To this end, Figure 1 presents the average of a given capital ratio of four bank groupings in "event time." It is constructed in the following manner. First, for each calendar year, we sort banks into quartiles that give us four bank groupings according to the level of the considered capital ratio (leverage, tier 1 or total capital ratios alternatively), which we denote: Very High, High, Medium, and Low. Second, we compute the average capital ratio for each grouping at its formation year and in each of the subsequent seven years, holding its composition constant. To illustrate, consider for example 1992 which is our first grouping formation year. We sort banks and form the grouping representing banks in the first quartile and compute the average ratio (only for this group of banks) from 1992 to 1999. We repeat these two steps of sorting and averaging for every year in the sample period (15 years from 1992 to 2006) 6 . This process generates 15 sets of averages, one for each calendar year in our sample. After, we compute the average of the averages ratio within each event time to obtain the points in the figure 7 . We perform this exercise for all the three ratios (leverage, tier1 and total risk-based capital ratios), the results of which are presented in Figure 1 for the category "all banks".
The main concern in interpreting Figure 1 is the fact that some banks exit the sample either because of bankruptcy or mergers and acquisitions operations as we progress away from the grouping formation year (see Table 1 ). This is particularly troublesome if we consider that banks that exit the sample are mainly those with very low capital ratios (through bankruptcy) or very high capital ratios (through M&A operations 8 ) and therefore the exit may mechanically impact the way the capital ratios evolve in the figure.
-Insert Table 1 about here-
Each line of Table 1 shows how the number of banks evolves from the bank grouping formation year and the consecutive seven years during which we follow this grouping. For instance in 1992, 39 banks have a leverage ratio belonging to the first quartile called "Low"
and seven years after, in 1999, more than 38 % of the banks have exited the sample. We construct similar tables (not presented here due to space considerations) for the three remaining categories (Medium, High, Very High) and for the two other capital ratios (Tier 1 and Total capital ratios). To control for this exiting problem, we therefore repeat the whole process of construction of the Figure 1 by constraining the grouping to contain the same number of banks from the year of formation up to the end of the period during which we maintain the bank grouping constant 9 . The number of banks used to compute the averages is given in italics in the Table 1 and the results are depicted in Figure 1 for survivor banks where we notice that the evolution of the capital ratios does not change.
The charts in Figure 1 highlight several features that are worth noting. First, we notice an important cross-sectional dispersion at event time 1. For all three ratios, the gap between the Very High and the Low groups is substantial: 11.08, 12.29 and 14.28% for the leverage, tier 1 and total risk-based capital ratios respectively. Second, there is a substantial convergence among the four bank groupings averages over time, particularly for the riskbased capital ratios. For instance, the chart in the middle (for the sample of all banks) shows that after 8 years, the Very High Tier 1 capital ratio grouping declined from 18.24% to 12.96%, whereas the Low grouping increased from 5.95% to 7.65%. The total capital ratio groupings display a similar pattern, but the first chart which represents the leverage ratio seems to show a slower speed of convergence. Understanding this difference in convergence speed is one of the aims of this paper. Finally, despite the convergence, the average capital ratio across the bank groupings eight years later remains significantly different for all capital ratios. Banks with low capital ratios level at the beginning (event time 1) disclose a low capital ratio level eight years later (event time 8). Overall, we obtain consistent results with those of LRZ, particularly on the bank leverage ratio.
The main implication from Figure 1 is that banks' future leverage and risk-based capital ratios are closely related to their initial leverage and risk-based capital ratios consistent with the persistence of bank capital structure. However, despite this persistent phenomenon, we notice that bank capital ratios tend to converge towards their targets at different pace. The risk-adjusted capital ratios disclose high speed of convergence compared to the leverage ratio.
However, the charts provide limited quantitative evidence of the initial ratios' economic importance. To measure the impact of initial bank capital ratios on future bank capital ratios and thoroughly investigate the question of convergence, we therefore proceed econometrically.
III. Econometric procedure
In this section we discuss how we empirically test the first hand evidence shown in Figure 1 . We firstly examine the question of the persistence of the bank capital structure and then we go through the investigation related to the different speeds of convergence between the leverage and the risk-adjusted capital ratios.
For the first question, our procedure is close to that of LRZ who test whether the initial leverage explains much of the future firms' leverage. We estimate an econometric model of the following form:
Cap , T, and BS stand for initial capital, traditional and bank specific variables as detailed in Appendix C. The parameter β associated with the first component is the one of great importance. Subscripts i and t denote bank and period respectively. We include in the regression time fixed effects 10 t ν to account for unobserved heterogeneity across time that may be correlated with the explanatory variables. 10 We do not consider country fixed effects as GH because our sample is less heterogeneous by excluding the American banks. We also hope to capture them through the variables in the second component (T): economic cycle and the competition computed at the country level. However, for comparison reasons, several robustness checks regarding fixed effects and model specification were undertaken (see Section V for details).
In this model, the dependent variable Cap represents the bank capital structure. We consider three alternative dependent variables: in addition to the leverage ratio, defined as Total equity divided by Total assets, traditionally used in the corporate literature; we also consider the tier 1 and the total capital ratios 11 respectively defined as Tier 1 capital/ Risk weighted assets and Total capital/ Risk weighted assets. These two variables allow us to take into account the specificity of banks that appears in the bank capital regulation reflected in the minimum regulatory capital requirement imposed by the Basel accords. Our aim is to compare how the determinants of bank capital structure, particularly the first (initial capital) and the third (bank specific variables) components influence the unregulated and regulated capital ratios. In this way, we are able not only to compare our results to those by LRZ for non financial firms, but also extend the study by GH by tracking how within banking firms regulated and unregulated capital ratios respond to the impact exercised by the different determinants described below. Concerning the independent variables, beyond the initial capital borrowed from LRZ, the paper draws heavily on previous works that have looked into how banks choose their capital structure. We identify several factors and classify them into traditional and bank specific variables. Now, we describe the three different sets of independent variables.
The first set is made of initial capital ( , i o Cap ). It means the initial leverage or the initial tier 1 or total capital ratios which are the first nonmissing values of these ratios. They should have a significant positive impact on future bank capital ratios in accordance with the persistence phenomenon found in Figure 1 . In order to isolate the part of bank capital structure explained by this first component we control for two other components. The first component, which is the second set of independent variables, controls for shared factors generally found to influence both financial and non financial capital structure. We call them traditional variables (T). They are size, equity cost which should be negatively linked to bank capital ratios and profit, economic cycle, and competition which are supposed to have a positive impact on bank capital ratios 12 . The second component, and hence the last set of independent variables, consists of the bank specific features (as opposed to non financial firms) embedded in the bank balance sheet. We try to capture the effect of the credit risk and the asset structure from the asset side and the impact of market discipline by looking at the type of bank creditors from the liability side in order to assess their impact on capital ratios.
11 Definitions of all variables in italics can also be found in Appendix C along with their descriptive statistics and the expected signs of their coefficients. 12 The explanations for the expected impact of the traditional variables on the bank capital ratios are intuitive and could be found in Alfon et al. (2004) and Berger et al. (2008) for instance.
For this purpose, we consider the ratio of Loan loss provision over Total assets as the credit risk variable and a prudent behavior should be associated with a positive relationship between this variable and the bank capital ratios. We also consider the variables credit demandmeasured as the annual net loan growth rate, and credit activity-corresponding to the proportion of net loans in total assets that should be negatively related to the bank capital ratios. Indeed, an increase in assets through the demand of credit should decrease the capital ratio as the denominator increases all else being equal (Ayuso et al. (2004) ). We also know that the Basel I accords were mainly designed to deal with bank credit activities. Despite the 1996 modifications to include market risks, it is generally agreed that they remain ill-suited for market activities (BIS (2009)) and hence we may expect that banks highly involved in the credit activities could operate with low capital ratios by comparison.
To assess the market discipline effect, we construct two quantitative indicators (Nier and
Baumann (2006)) and a price indicator (Demirgüç-Kunt and Huizinga (2004)). Therefore, we consider the proportion of all market fundings in total liabilities and the proportion of bank deposits 13 in total liabilities. From the market discipline point of view, we expect a positive relationship between these two variables and the dependent variables reflecting the pressure emanating from uninsured debt holders. We add a third market discipline variable as a price indicator termed Liability cost equal to the ratio of interest expense to interest-bearing debt.
We assume that if the debt is not completely insured, market discipline makes banks substitute capital to debt when their cost increases. Thus, we expect a positive link between Liability cost and our dependent variables.
One major difficulty for our analysis is that some of the independent variables are likely to be endogenous, i.e. themselves dependent on bank capital. While the initial capital variable (
Cap ) is strictly exogenous, endogeneity is likely to be a problem for some of the traditional and the bank specific variables. In particular, banks that hold little capital may have to rely on attracting bank deposits or other uninsured funding in order to fund their assets. This would result in a negative relationship between capital and the bank deposit ratio and between capital and the ratio of uninsured liabilities. On the other hand, banks that hold little equity capital could be perceived as risky by investors. This could increase their cost of uninsured funding and reduce their reliance on such funds, resulting in a positive relationship between capital and bank deposits and between capital and uninsured liabilities. Potential 13 Bank deposits are deposits received from other banks and they are not explicitly insured. endogeneity biases therefore need to be addressed by a suitable choice of estimation method.
The two closest papers to ours (Lemmon et al. (2008) and Gropp and Heider (2010) have dealt with this issue by using lagged variables in the Panel pooled OLS. We rather opt for a more appropriate GMM technique and the pooled OLS is used as a robustness check 14 . All our variables were instrumented except those representing the initial capital, or at the country level (economic cycle) or those variables for the credit demand (which is a growth rate) and the bank size as they are obviously exogenous. As regards to the set of instruments, we follow the literature and consider lagged values of the concerned endogenous variable consistent with the satisfaction of the Sargan J-statistic for over-identification restrictions.
Concerning our second point, we take a step further to closely examine the question of convergence. Our aim is to empirically assess the findings shown in Figure 1 where riskadjusted bank capital ratios seem to converge towards bank capital targets faster than the simple leverage ratio. In this perspective, we transform equation (1) into a partial adjustment model as it is traditionally the case both in the corporate literature (Flannery and Rangan (2006) ) and the banking literature (Flannery and Rangan (2008) , Berger et al. (2008 ), Brewer et al. (2008 ). The partial adjustment model is derived from:
where the observed change in a banking institution's capital ratio at any time is decomposed into a discretionary adjustment to its targeted equilibrium ratio and an adjustment caused by exogenous current events. Given that the bank may not be able to adjust its target equilibrium capital ratio instantaneously, expression ( ) 2 can be modified and modelled in a partial adjustment framework. It becomes:
is the desired capital ratio and it is assumed to be given by expression ( )
stands for the speed of adjustment (SOA) 15 in which we are interested. The rest of the paper discusses the results and different robustness checks performed to probe their strength.
IV. Results
14 See footnote 10.
15 Notice that ( ) 3 can be re-written as: Tables 2 and 3 give our main results obtained respectively with models ( ) 1 and ( ) 3 .
We start by describing the results contained in Table 2 .
-Insert Table 2 about here-
In each column (1) of Table 2 , we present the results of a model specification consisting solely of the initial capital variable, that is initial leverage or initial risk-based capital ratios, which is one of our main focus because it enables us to compare our results to those by LRZ for non financial firms. The coefficient is statistically and economically highly significant for all three dependent variables in columns (I), (II), and (III) indicating that the future bank capital ratio highly depends on its initial capital ratio. We can see that a one unit change in initial leverage, tier1 and total capital ratios result respectively in 73%, 57% and 53% change in future bank leverage, tier1 and total capital ratios. This result is consistent with the permanent feature of leverage ratio found by LRZ for corporate firms. Moreover it is consistent with our Figure 1 which discloses a more persistent phenomenon for the leverage than for the risk-adjusted capital ratios as the coefficient is on average a quarter higher for the former. Hence, this quantitative result confirms the graphical one found in figure 1 which shows that despite convergence, banks with low or high capital ratios remain as such on average seven years after. Next, we add two sets of variables in the model 16 . The first set (column (2)) corresponds to the traditional variables which may influence bank capital ratios.
The coefficient estimates are all consistent with previous literature, in terms of sign and significance for the three dependent variables, except for the competition variable which is not significant for the tier1 ratio dependent variable (II). The final set consists of bank specific variables added in two separate waves in order to ease the comparison between the impact they have on the leverage with that on the risk-adjusted capital ratios. Our aim here is to compare the impact of the bank specific determinants on formally regulated capital ratios (risk-adjusted capital ratios) and unregulated leverage ratio 17 . Column (3) contains the results with the addition of variables reflecting the bank specificities at the asset side. Coefficients have the expected negative sign significant at the 1% for the three dependent variables except for the credit risk variable which is not significant. The notable difference is in the coefficients' magnitude where those associated with the risk-adjusted capital ratios are 3 to 7 times higher than those associated with the leverage ratio. Column (4) gives the results where we incorporate the last sub-set of bank capital structure determinants related to market discipline reflected in the bank liability side. As expected from the market discipline perspective, the three added variables Market fundings, Bank deposits and Liability cost have positive and significant coefficients at the 1% for the total risk-based capital ratio. By contrast, none of the three variables comes out as expected for the leverage ratio. The only significant variable Bank deposits has a negative coefficient which does not play the role of market discipline. Instead, this result is consistent with the substitution effect theorized by Gorton and Winton (2000) . When the bank increases its financing with the bank deposits, then it will lower its recourse on capital. Hence, even though the same Bank deposits variable is not significant for the tier 1 capital ratio, the results in column (4) establish a stark difference between the risk-adjusted dependent variable and the leverage ratio. Hence, it clearly appears that, at least in Europe, uninsured creditors seem to discipline only the riskbased capital ratios, which is formally regulated. Another notable feature to highlight is the stability of our coefficients in terms of magnitude, signs and significance across all the model specifications.
To better grasp the effect of each added set of variables from model specification (1) to (4) used to explain the future leverage and the risk-based capital ratios, we compare the Rsquares (together with their variations) disclosed in the last two rows of Table 2 . First, we find that the initial capital variable captures, in absolute terms, much of the future capital ratio consistent with the findings by LRZ who find similar results concerning corporate capital leverage. In relative terms however, we notice that the initial capital variable is more important for the leverage regression (64.54% in column (I.1)) than for the risk-based capital ratios regression (53% and 44.35% column (1) in regressions II and III respectively). This is consistent with the charts from Figure 1 which shows a higher persistent pattern for the leverage ratio than for risk-based capital ratios. In other words, while the regulated capital ratios are influenced by the initial capital, this influence is more pronounced for the unregulated (or the leverage) capital ratio. Hence, our suspicion that the bank capital regulation might play a prominent part in the explanation of the risk-adjusted capital ratio.
Second, the traditional variables contribute to the explanation of the future leverage ratio more than to the explanation of the future risk-based capital ratios as the increase in the Rsquare is more than 14% in the first case whereas it is less than 6% on average in the second case. The opposite occurs when we consider the contribution of the bank specific variables as they do not add that much to the explanation of the future leverage capital ratio (less than 0.5% increase 18 ) whereas they contribute more than 12% on average for the explanation of the future risk-based capital ratios. Now, we discuss the results contained in Table 3 obtained with the partial adjustment model ( ) 3 .
-Insert Table 3 about here-
We follow LRZ and progressively add different sets of determinants of the target bank capital in order to compare factors responsible for the speed of adjustment (SOA) variation.
We maintain the same procedure as previously (Table 2 ) except the addition of the first column which gives the SOA when the target specification is solely made of the intercept term. The coefficient in the first row (SOA) is our main focus for understating the different speeds of convergence between the leverage and the risk-adjusted capital ratios highlighted on Figure 1 . Consistent with the graphical analysis, we can see that the SOA is 2 times higher at least in every column of Table 3 for the risk-adjusted capital ratios than for the leverage.
Every column (2) of the three dependent variables shows that the initial capital variable remains highly significant despite the presence of the one year lagged dependent variable and that the SOA increases (in relative terms 19 ) of 52.88%, 19.21% and 29.84% respectively for the leverage, Tier 1 and the Total capital ratios. This empirical result corroborates the persistent phenomenon found in Figure 1 . Moreover, consistent with the first empirical evidence in Table 2 , the addition of the bank specific variables (Columns (4) and (5)) has very stark different impact on the SOA of the leverage and the risk-adjusted capital ratios. Whereas the risk-adjusted capital SOA increases of more than 5%, that of the leverage ratio does not increase (it rather decreases!). We can also notice that 2 out of 3 market discipline indicators are significant with positive coefficients whereas none of them is significant for the leverage ratio.
Overall, we get very sensible results consistent with the current practice in the banking regulation in Europe that only focuses on the risk-based capital ratios. This is shown by the relative great importance of initial leverage on future leverage on the one hand, and the 18 Although this increase is small, the added variables jointly contribute significantly to the explanatory power of the model as indicated by the Wald test. 19 The relative variation is computed as:
irrelevance of market discipline on future leverage on the other hand. In other words, our results may suggest that the fact that risk-based capital ratios are formally under capital regulation with specified minimum thresholds to be respected makes market participants care about their evolution. We conjecture that the potential introduction of the leverage capital ratio into the bank capital regulation menu could dampen the weight of initial leverage ratio that it has on its future trend and it could be more sensitive to market discipline 20 .
V. Robustness tests
In this section we report a number of robustness checks that were undertaken to verify the overall strength of our results. In particular, we introduce a number of changes to the benchmark specifications shown in Tables 2 and 3 Table   4 . Overall, we find our results and conclusions with regards to the variable signs and significance, and the R-squares magnitude and variation to be robust to the exclusion of time fixed effects. The highest decline in the R-square is less than 3% for model specification II (2).
-Insert Table 4 about hereSecond, one could also argue that our benchmark regression does not completely take into account all the bank's aspects that might differ across countries despite the inclusion of two variables specific to each country (economic cycle and competition variables). In order to make sure that this potential lack does not distort our findings, we add a set of country dummy variables. Table 5 shows the results of this test. Overall, we find our results and conclusions to be robust to the inclusion of the country fixed effects. The only notable effect is the loss of the significance for the competition variable in all specifications as the country fixed effects capture its contribution. The same is true for the economic cycle variable which is significant only for the total risk-based capital ratio. 20 A study that compares American and European banks could be one way to test this conjecture.
-Insert Table 5 about hereThird, the two previous studies Lemmon et al.(2008) and Gropp and Heider (2010) that are close to our paper and to which we compare our results have used the Panel Pooled
Least Square (OLS) method. Thus, we re-estimate our models using the Pooled OLS in which the instruments replace the independent variables in order to dampen the endogeneity issue. Table 6 contains the results. Note that this robustness check allows us to verify if our results are very sensitive to the estimation method. Once again, we find that the choice of the econometric method does not have a marked effect on the interpretation of our results and conclusions.
-Insert Table 6 about here-
We performed another set of robustness checks not reported here but available upon request concerning our model specifications and our sample. For instance, we alternatively used pooled OLS with bank fixed effects and the Dynamic GMM using the Arellano and Bond (1998) first difference estimator which is believed to be better suited for studying the question of the speed of adjustment 21 . As argued in GH, we found higher SOA (more than 2 times) and higher R-squares (more than 20% and 30% respectively for the leverage and total risk-based capital ratios) but our conclusions remained mainly unchanged. As regards to our sample, countries are not equally represented. In particular, France and Italy are highly represented by comparison. Moreover, capital regulation is somewhat different in UK where the Financial Stability Authority (FSA) sets two different capital ratios for each bank 22 .
Hence, we alternatively exclude France and Italy, and UK in our sample and re-run all our regressions. We find that all our conclusions were unaffected. 21 Initial capital variable which is stable through time was excluded. 22 A 'trigger ratio', which is the minimum individual capital ratio; and a 'target ratio' set above the trigger. The 'target ratio' acts as a warning light and as a cushion of capital to help prevent an accidental breach of the individual capital requirement (Alfon et al. (2004) ).
VI. Conclusion
This paper examines empirically whether on the one hand the recent results found in the corporate literature by Lemmon, Roberts and Zender (2008) which indicates that much of the future firm leverage is explained by the initial leverage applies to the bank capital structure. On the other hand, we complement the study by Gropp and Heider (2010) who investigated the role played by the capital regulation in the bank capital structure. To do so,
we use a homogenous sample of European commercial banks from 16 different countries from 1992 to 2006, a period during which the banking capital regulation has not changed and systematically compare the behavior of the unregulated leverage ratio to that of the regulated risk-based capital ratios.
Overall, consistent with the findings from the corporate literature, we find that bank capital structure is quite stable over long periods of time: banks that have relatively high (low)
capital ratios tend to remain as such for over eight years. Moreover, as we analyze separately the risk-based capital ratios (tier 1 and total capital ratios) and the non risk-based capital ratio (leverage capital ratio), we find graphically a significant difference in the speed of convergence between them: convergence is faster for risk-based capital ratios than for leverage capital ratio. More interestingly, the econometric approach confirms this result. It shows that the future bank leverage depends on its initial leverage more than do the future bank risk-based capital ratios which seem to be rather much more influenced by the market discipline and the speed of adjustment of the latter is 2 times at least higher than the former.
Hence, we think that the lack of a formal inclusion of the leverage ratio in the bank capital regulation package in Europe may explain this behavior. We can conclude that by specifying a minimum regulatory capital requirement, the Basel accords foster the market discipline which acts as a watchdog of the rules and thus ultimately influence the behavior of the riskadjusted capital ratios. On the whole, our results are therefore broadly supportive of recent policy initiatives that aim to strengthen the bank capital regulation by introducing a regulatory minimum for the leverage ratio and by simultaneously improving market discipline. (2000)), all our 13 variables passed the three tests successfully at the 1% except the credit activity variable for which the null hypothesis (the presence of the unit root) is only rejected at 10% and the size variable for which we cannot reject the null hypthesis for the IPS and the Fisher-ADF tests. Concerning the stationarity test Hadri which all our variables fail to pass, the rationale may be found in Hlouskova and Wagner (2006) who compare the performance of unit root and stationarity tests. They conclude that the stationarity test of Hadri (2000) perform poorly by comparison. Indeed, they found that for small time series, { } 10,15 T ∈ 23 , it tends to reject stationarity most of the times even for highly stationary series and hence, they infer that it is hard to conduct such test for short times series.
23 Which is our case as T=15. All variables are described in Appendix C. *, **, *** mean significant at the 10, 5 and 1% level respectively and t-statistics are between parentheses. Column (1) of any of the three dependent variables: Leverage capital ratio (I), Tier1 risk-based capital ratio (II) and the Total risk-based capital ratio (III) presents the results with only one regressor called the initial capital ratio. Column (2) gives the results with five more variables called traditional variables. The subsequent columns (3) and (4) correspond to the inclusion of the bank specific variables added in two different waves starting by asset structure variables followed by market discipline variables. Table 3 : Speed of adjustment: comparative convergence between risk and non-risk adjusted bank capital ratios.
All variables are described in Appendix C. *, **, *** mean significant at the 10, 5 and 1% level respectively and t-statistics are between parentheses. Column (1) of any of the three dependent variables: Leverage capital ratio (I), Tier1 risk-based capital ratio (II) and The total risk-based capital ratio (III) gives the speed of adjustment (SOA) when the target specification , i t cap * is solely made of the intercept term. Columns (2) and (3) present the results when the initial capital and the traditional variables are respectively added. The subsequent columns (4) and (5) correspond to the inclusion of the bank specific variables added in two different waves starting by asset structure variables followed by market discipline variables.
Variables
Leverage All variables are described in Appendix C. *, **, *** mean significant at the 10, 5 and 1% level respectively and t-statistics are between parentheses. The results of the first two columns (I) and (II) were obtained by estimating:
, , ,
where ,0 i cap , T, and BS stand for initial capital, traditional and bank specific. Column (1) of any of the two dependent variables: Leverage capital ratio (I) and the Total risk-based capital ratio (II) presents the results with only one regressor called the initial capital ratio. Column (2) gives the results with five more variables called traditional variables. The subsequent columns (3) and (4) correspond to the inclusion of the bank specific variables added in two different waves starting by asset structure variables followed by market discipline variables. Results in the columns (III) and (IV) were obtained by estimating: Leverage capital ratio (III) and the Total risk-based capital ratio (IV) gives the speed of adjustment (SOA) when the target specification is solely made of the intercept term. Columns (2) and (3) present the results when the initial capital and the traditional variables are respectively added. The subsequent columns (4) and (5) correspond to the inclusion of the bank specific variables added in two different waves starting by asset structure variables followed by market discipline variables. All variables are described in Appendix C. *, **, *** mean significant at the 10, 5 and 1% level respectively and t-statistics are between parentheses. The results of the first two columns (I) and (II) were obtained by estimating:
( )
, , , cap , T, and BS stand for initial capital, traditional and bank specific. Column (1) of any of the two dependent variables: Leverage capital ratio (I) and the Total risk-based capital ratio (II) presents the results with only one regressor called the initial capital ratio. Column (2) gives the results with five more variables called traditional variables. The subsequent columns (3) and (4) correspond to the inclusion of the bank specific variables added in two different waves starting by asset structure variables followed by market discipline variables.Results in the columns (III) and (IV) were obtained by estimating: . Column (1) of any of the two dependent variables: leverage capital ratio (III) and the total risk-based capital ratio (IV) gives the speed of adjustment (SOA) when the target specification , i t Cap * is solely made of the intercept term. Columns (2) and (3) present the results when the initial capital and the traditional variables are respectively added. The subsequent columns (4) and (5) correspond to the inclusion of the bank specific variables added in two different waves starting by asset structure variables followed by market discipline variables. 
